ABSTRACT
INTRODUCTION
With the worldwide increase of industrial pollution and man-made or natural combustion activities, we are all exposed either voluntarily or involuntarily to certain environmental pollutants such as heavy metals from various sources
(1) . The influence of these pollutants on public health has been increasingly acknowledged, especially during the period of growth and development. The fetus is highly susceptible to teratognesis, even at low exposure levels that do not harm the mother (2) . Though in utero exposure to heavy metals has been studied extensively, it seems there is a growing concern about the threats posed on pregnancy outcomes and developmental effects (3) . Lead is the most abundant of the heavy metals in the earth's crust, has been used since pre-historic times, and mobilized in the environment (4) . It has an accumulative toxic effect with no known beneficial or desirable functions in living organisms (5) . Although acute lead poisoning has declined dramatically in recent years, poisoning by chronic and lower level exposures to lead is still big health problem. The source of lead in such water is most likely pipe or solders plumping (6) . Motor vehicle exhausts, batteries, paints, plastics, ceramic and welding are the important sources of lead poisoning (6) . Leaded gasoline has been the largest single community -wide source of lead exposure in the Mediterranean and Middle East. It was reported that changes from leaded gasoline (1994) (1995) to unleaded gasoline (1998) (1999) reduced atmospheric concentration of lead in Cairo. In Egypt, industrial activities has become widely distributed and exposing people living near the hazardous waste areas to more lead pollutions (7) . Infants, young children, pregnant women and workers in lead-based industries are subjected to the greatest risk of lead pollution. The pregnant mothers transmit lead to the fetus across the placenta. Many studies have shown that lead exposure can be harmful to babies before being born because lead is able to cross the placenta, and any exposure to lead during the prenatal period hurts the development of the child after birth, making it especially important for pregnant women to avoid lead ingestion and exposure (8) . The toxicity of lead results in a multi-system disease causing hematological, gastrointestinal, renal and neurological effects. Maternal blood lead concentration has been used as an index of fetal lead exposure which crosses the placenta and accumulates in fetal tissue and has been found to be related to fetal growth as well as fetal maturation (9) . In addition, it has been shown that high blood lead concentration is associated with reduced growth velocity, lower achieved stature and reduced weight in infants and children (10) . Also, lead is taken up into hair and incorporated into hair protein, where it remains very stable and gives an estimation of long term exposure (11) . It acts as an excretory tissue for the metabolic elimination and irreversible accumulation of a wide range of essential and nonessential trace elements in readily measurable concentrations. Moreover, unlike hematological substrates, in which trace elements are maintained by homeostatic controls within low levels and narrow ranges of concentration, scalp hair contain broad ranges of concentration that reflect long-term metabolic changes. Postpartum neonatal hair was particularly an important tissue for obtaining a more direct indication of the effects of various factors on trace element placental transfer and fetal uptake (12) . The present study aimed to: 1) Determine maternal as well as fetal blood and hair lead levels. 2) Evaluate the correlation between maternal and fetal levels of lead. 3) Study the possible effects of maternal blood lead levels on the anthropometric measurements of their neonates.
SUBJECTS & METHODS
The present study was conducted on a sample of 38 pregnant women and their neonates from the attendants of the Obstetric Department of Assiut University Hospitals, of ages ranging from 17 to 33 years old (23.8± 3.6 years). All women should prim-gravid with singleton full term pregnancy. Informed consent was obtained from husbands or relatives of all examined women.
The pregnant women were subjected to full personal, medical and obstetric history-taking as well as thorough clinical examination. Maternal blood samples were during delivery collected on heparin for estimation of lead considering blood lead level ≥10μg/dl to be elevated according to the Centers of Disease Control Recommendation (13) . Full term neonates were subjected to clinical examination including measurement of birth weight, birth length, head circumference (HC), chest circumference (CC) and mid arm circumference (MAC) following standardized anthropometric method (14) . Fetal blood samples were collected from the umbilical cord on heparin for estimation of fetal lead.
Maternal and fetal blood lead was estimated according to the methods described by Miller et al. (15) . For assay of total blood lead concentrations we used Atomic Absorption Spectrophotometer (Atomic absorption 906, GBC, Australia).
Maternal hair samples were all taken in an identical manner from the fine hairs at the nape of the neck (about 0.5 g.). Steel scissors were used to cut the hair. Fetal hair specimens were all taken in an identical manner by cutting the hair on the back of baby's head with steel scissors (11) . The laboratory analysis was performed according to the methods described by Harrison et al., (16) . Any pregnant women presented with twin pregnancies, congenitally malformed fetus, preeclampsia, chronic hypertensive disorders, D.M, autoimmune diseases, and any other chronic debilitating disease were excluded from the study.
Statistical Methods
The collected data were computerized and statistically analyzed using the SPSS Version 16. The results were presented as mean ± SD, number and percentage. To determine significance of nonparametric variable, we used Chisquare test (χ 2 ) Mann-Whitney test was used to compare between two groups. Spearman correlation (r) was used to determine the relationship between variables. Statistical significance was defined as p-value ≤0.05.
RESULTS
The clinical data of the pregnant women and their fetuses are presented in table (1). The mean levels of lead in the blood and hair of both mother and their fetuses are presented in table (2). The mean maternal and fetal blood lead levels were higher than the mean hair lead levels (P= 0.002 and 0.0001 respectively). 34.2% and 13.2% of maternal and fetal blood samples and 34.2% and 5.3% of maternal and fetal hair samples were ≥10 µg/dl table (3). The maternal and fetal blood levels more than 10 µg/dl affect fetal anthropometric measurement as compared to maternal and fetal blood levels less than 10 µg/dl table (4, 5). There was significant positive correlations between maternal and fetal blood lead (r= 0.703, P= 0.0001), and maternal and fetal hair lead (r= 0.487, P= 0.002) table (6) and figure (1). Also, there was significant negative correlation between maternal blood lead levels and birth weight, fetal length, head circumference, chest circumference and mid-arm circumference (r= -0.675, P= 0.0001: r= -0.830, P= 0.0001: r= -0.683, P= 0.0001: r= -0.702, p= 0.0001: and r= -0.814, P= 0.0001 respectively) table (7) and figure (2-6) 
who reported that, lead level in umbilical cord blood was significantly high and it was higher in rural than urban area of middle part of China and in 17.8% of the samples, the blood lead levels were above the blood lead threshold of health concern for children, but body weight and length of newborn babies have not been affected. The correlation between maternal and cord blood was significant. This indicate that, there were some lead burdens on both the mothers and their newborn and all possible measures should be taken to reduce the environmental lead exposure (Wang et al., 2004 (27) found that, cord blood lead was a significant negative predictor of Apgar score and a significant proportion of pregnant woman and their children in Kuwait have lead levels well above the safety limit, which is a matter of public health concern.
The result of present study showed significant negative correlation between maternal and fetal levels of lead and anthropometric measurements of the fetus. (40) concluded that, the prevalence of exposure of Saudi pregnant woman to secondhand smoke is high (31%) and it is associated with reduced birth weight, shorter length of the newborn and premature labor. Low-level prenatal lead exposure may adversely affect fetal growth and birth outcomes and these results may be important for public health and have implication studied the pregnancy outcome in Karachi women in relation to blood lead levels during pregnancy, they showed no association between maternal lead levels at the time of delivery with birth weight, recumbent length or head circumference.
The results of the present study also showed significant high hair levels of lead in mother and their fetus. Popko et al., (2003) (43) estimated the lead level in blood and hair of mother and their infant with congenital anomalies. They reported high level of lead in blood and hair. The higher content of lead in blood and hair could be explained by its mobilization from bone during pregnancy.
Work and home environment was the source of lead contamination and long-term exposure to leaded paint is mentioned as the most probable source. 
CONCLUSION
There was highly significant relation between maternal and fetal blood lead levels, hair help in the determination of level of lead exposure as there was significant relation between fetal blood and hair lead levels. Also, lead affects neonatal anthropometric measurements as fetal weight and length, head, chest and mid-arm circumference.
We recommended that, uses of lead additives in motor fuels should be encouraged. The use of lead based paints should be avoided, and lead should not be used in food containers.
In particular, the public should be aware of glazed food containers, which may leach lead into food. 
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